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Dewlopaeet  end  Kvnlnntion  of  e  U^tvelgbt  Alunlnun  Honey coab  Ceee 
Monthly  Procreee  Report  #6 


Oentleaen  t 

Saeloeed  le  the  report  deeeriblne  the  vork  done  on  the  enbjeet  eoatreet  - 
dnrlnc  the  noath  of  June  196b.  The  report  vee  prepared  by  the  Adveneed  Stme- 
turee  Qroup,  Reeearch  Divleion,  Hezeel  Prodnete,  lae.,  Berkeley  10,  California. 

Included  ae  attaclaeata  are  (1)  Stateaent  of  Nan  Houre  Expanded  -  June 
196b,  (2)  Schednle  ehovlns  Current  Progreee  -  June  196b,  end  (3)  Schedule 
ebovlng  Profrea  of  Eneulng  Activltiee  -  July  and  Anguat  196b. 

Youra  very  truly, 

B.  C.  Vlcare 

Reeearch  Director 
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WEPOPT  Of  PPOCKESS 
JUNE  1961* 


1,  CEGIGW  OF  CAGE  HIL»4~1*77 

TTm  dmulgfx  of  the  ease  vas  Bodifled  uslnc  the  raiolts  of  the 
aTaluation  of  the  teetlng  on  Caaa  HXL->3-lt77  which  vu  glTwn  in  Progress 
Report  #5.  ‘Hm  dcsiffi  changes  are  suMarlied  below: 

1.1  Itie  outer  shin  of  the  energy  absorption  cylinder  was 
changed  to  .012"  hard  skin  for  Inproved  handling 
characteristics. 

1.2  The  adheaive  used  between  the  outer  skin  and  the  core 
of  the  energy  absorption  cylinder  did  not  corer  the 
entire  surface  (see  Figure  2).  T^is  allowed  the  skin 
to  deflect  outward  freely  during  the  drop  teste  without 
contributing  the  high  g  lerel  which  occurred  with  the 
first  unit. 

1.3  TTm  cawity  in  the  core  of  the  mar  end  cap  was  extended 
through  the  cap  to  the  outside  in  order  to  reduce  the 
rebound  action  caused  by  the  trapped  air  during  the  end 
drop.  (See  Figure  1). 

1.1*  A  spam  front  end  cap  of  thickness  was  fabricated  for 


the  edge  drop  test. 
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A  ribrmtion  t«st  vm  conducted  in  vhich  th«  Cam 
was  pl«e«d  vith  th«  loncitodiaal  axiy  In  a  horliontal 
position  and  then  rlbratad  alone  the  vertical  axis. 
Peak  acceleration  mines  are  stanariaed  in  Table  1. 
Severe  vrinkline  ocenrred  in  the  skin  on  the  face  of 
the  front  end  cap.  The  vriakling  vaa  eaased  by  the 
payload  coaing  loose  and  rotating,  thus  tvlatiag  tha 
skin. 

Ihe  Case  vaa  then  placed  vith  the  longitudinal 
axis  in  a  vertical  direction  and  vibrated  along  the 
lottgltndinal  axis.  Peak  acceleration  mines  are  siin> 
narised  in  Table  1.  Wrinkles  appeared  in  the  skin  on 
the  edges  of  the. front  and  rear  end  caps  vben  the  tie 
rods  connecting  the  upper  and  lover  support  plates 
were  ti^tened.  During  the  vibration  in  the 
ops  range,  cracks  occurred  in  the  vrinA.les. 

2.2  Drop  Teste 

Drop  tests  vere  perfomsd  after  the  ooepletion  of 
the  vibration  testing.  A  sunnary  of  the  drop  testing 
is  given  in  Table  2.  Tte  drops  ara  listed  in  tha 
sa^oanea  in  vhich  tbr*y  vere  perfomed. 
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2,3  Hydrostatic  Pressure  T^est 

After  coapletion  of  the  drop  tests,  it  vas  dl8<- 
coTcred  that  the  joint  seal  between  the  end  plate  and 
the  hydrostatic  cylinder  had  been  destroyed  during  the 
edge  drop  test?.  Thus,  the  hydrostatic  pressure  test 
was  not  performed, 

2,k  Kvaluatlon  of  'Jest  Results 

2,1*,1  Vertical  .Vxis  Vibration  Test  -  The  only  vibration 
of  significance  ^as  recorded  by  ^cceleroiretSrs  I? 
and  These  aeceleroiaeters  were  Mounted  on  a 

part  of  the  dusony  payload  which  acts  like  a  thin 
web  with  a  weight  concentrated  at  the  center. 

Thus,  when  the  Case  is  vibrated  vertically,  the 
weight  ribrates  horiiontality  by  oil  canning  of 
the  thin  web,  Ihis  accounts  for  the  fact  that 
Acceleroaeter  ik  (Measuring  acceleration  longitudi¬ 
nally)  recorded  Much  higher  g  valxies  than  Acceler- 
oaeter  #2  (Measuring  laterally).  This  is  a  payload 
design  probleM,  'Hie  Case  itself  does  not  appear  to 
have  any  serious  vibration  probleas. 
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t 

2,k,2  Umgitodiaal  Ajc1»  Vibration  TWit  »  Tbm  only  •Ignlfl- 

eaot  rlbration  paaks  vera  raeordad  on  Accalaroaetar  #^. 
Tba  paaka  wara  eauaad  by  oil  opining  of  the  thin  wab 
vlth  a  eonoantratad  aalgbt  aa  vaa  diaeuaaed  abora  in 

2.^.3  Raar  Knd  Drop  Taat  •  lo  rabounding  action  vaa  obaarrad. 

A  —*■*"*■  deealaration  of  Ho. 8  g*a  vaa  obtainad.  Thla 
Tidoa  ia  vary  eloaa  to  the  paraiaaibla  ■axiaua  of  hO  g'a. 

2.14.^  Flat  Drop  Taata  -  Thd  dropa  in  poaitiona  1  and  2  did  riot 
yield  enough  infonaation  bacauaa  the  acealarowtara  vara 
located  parpandleular  to  tba  dropping  direction. 

Fbr  the  drop  In  poaition  3*  tba  firat  and  second 
paaka  recorded  by  AccalanaoBater  A^^  vara  under  the  ra<- 
quirad  ralua  of  27  g's  (21.7  and  22.3  g'a)»  but  after  a 
duration  of  approxiaataly  15  ailliaaconda,  a  aaxiMia 
peak  of  33  appeared.  The  aaae  pbanoeena  vaa  recorded 
by  Accelaroaeter  A^:  tba  firat  peak  vaa  25.6  g'a;^ 
after  a  duration  of  approxiaataly  12  aiUiaeconds,  a 
aaxiauB  peak  of  HA. 5  g'a  appeared.  It  ia  believed 
that  after  the  tvo  dropa  in  poaitiona  1  and  2.  the 
outer  skin  vaa  not  allovad  to  bend  out  aa  freely  aa 
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Aft«r  being  dropped  In  poeitions  1,  2,  end  3« 
the  ekin  vas  eleost  eoapletely  restalned  from  bend¬ 
ing  out  freely.  ISence,  the  deeelermtione  which  oc¬ 
curred  during  the  drop  in  poeition  H  were  higher 
then  tboee  recorded  for  position  3. 

2,k,3  Bdee  Prop  Tssts  -  The  5"  thick  spiure  cep  vms  used 
for  the  edge  drop,  lo  deeege  occurred  to  the  end 
plate  of  the  hydroetatic  cylinder  because  of  this 
thickness.  Boversr,  the  hydrostatic  cylinder 
near  the  fixed  end  was  deeaged  because  the  case 
rotated  flatwise  after  the  first  inpact.  There 
was  not  enough  core  reealning  in  the  energy  absorp¬ 
tion  cylinder  to  absorb  the  second  iq>aet  since  the 
Case  had  already  been  dropped  in  four  positions  for 
the  flat  drops.  Also,  the  edge  drop  was  conducted 
twice  at  the  sane  position  on  the  energy  absorption 
cylinder.  This  aade  the  daaage  to  the  cylinder  ewen 
worse,  though  the  cap  was  rotated  IdO**  to  a  new  po¬ 
sition.  Howewer,  the  drop  showed  that  the  cap  thick¬ 
ness  of  5  inches  is  good  enou^  to  absorb  the  energy 
during  edge  drop  and  protect  the  hydrostatic  case 
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3.  IMlCi  OF  CASI  HlL-S-llTT 

'Ri*  desl^  of  the  Cace  vas  eodifiad  using  the  results  of  the 
eraluatlon  of  the  testing  on  Casa  HXL>li-li7r  shown  In  2.h  of  this 
report.  ITie  design  changes  are  suimarlacd  below. 

3.1  The  a  tin  gauge  was  changed  froa  .0037  to  .012  in  the 
following  areas:  Inner  and  outer  faces  of  front 
ener^  absorption  cap,  outer  face  of  rear  energy  ab¬ 
sorption  cap,  edges  of  front  and  rear  caps,  and  front 
end  of  energy  absorption  cyJ'.nder  (contact  surface  be¬ 
tween  cylinder  and  energy  absorption  ca^). 

3.2  An  ,012  Alclad  2024-T3  skin  vas  added  to  the  inner  face 
of  the  rear  energy  absorption  cap  (there  vas  no  skin  on 
this  Svirface  on  Case  HXL-h-J*77). 

3.3  The  5"  thick  alternate  front  cap  used  on  Case  HXL-U-h77 
vas  not  used, 

3.U  The  overlap  of  the  edge  skin  of  the  rear  cap  onto  the 
end  of  the  energy  absorption  cylinder  In  Case  HXL-h-l477 
vas  eliminated. 

3.3  The  circunfercntial  cutouts  in  the  energy  absorption 
cylinder  core  vere  extended  completely  through  the  energy 
absorption  core.  See  ^'Igure  U, 
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TABU  1 

StBMART  or  TIBRATIOI  TEST  KSUUB  CM  CASK  HXLJt-li77 


rraqincr 

(CPS) 

IHPtff 

(8*«) 

OOTPDT  PE 

/K  ACCEURATIOIS  (g's) 

• 

ACCKLo#! 

ACCXL.#2 

AOXL.fB 

ACCEL. It 

ACCKL.f5 

tibratiob  aiok  vertical  axis 

58 

5 

10.5 

_ 

— 

— 

122 

5 

— 

— 

— 

38 

-.-r- 

lak 

-  5 

— 

12 

— 

_  •  - 

19k 

5 

— 

18 

9 

St 

— 

TIBRATIQ9I  A1 

<010  LOIOITUI 

XZIAL  AXIS 

32 

5 

t 

— 

— 

— 

^2 

5 

— 

— 

30 

— 

60 

5 

— 

— 

25 

— 

121 

-  5 

— 

— 

— 

I16 

125 

5 

— 

12 

— 

— 

— 

*AccAXarnMtarB  wn  Xocat«d  u  aborifn  bdlov,  Th«  sum  instruMntatloa  wa# 
oaad  for  both  tosta.  Tba  urov*  iodleata  tho  dlroctlon  along  wblch  each 

aeealaraaoter  noaMrod  g  raloea. 
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1.  S««  Fi(.  2  of  Progrtta  Raport  #H  for  ozplaoatloo  of  Peak 
Doeolorotlon  ad  DoratloB. 

2.  Soe  Flffiro  3  for  loeatlona  of  Aeeeleroaatora  A^,  A  Ai^• 

3.  Aeoa'*  aroBotora  A  A2  vara  located  perpendicular  to  the  drop¬ 
ping  direetion  in  poal clone  1  and  2*  bat  parallel  to  the  drop¬ 
ping  direction  in  poaltiona  3  and 

Maidanai  peak  (35«0  g*a)  appeared  tvice  for  flat  drop  poaltion  3* 

/► 

3.  ItM  loDgitadinal  axia  of  the  Caae  vaa  at  an  angle  of  approximately 
vith  reapect  to  the  groand  during  the  edge  dropa. 
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